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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 




passes this half translucent part, and passed this ™"™^2S£t mask which enabled it to 

substantially, or the bottom r Wacterized bv preparing the protection-from-light 

r^SSrSSS^ ^— — <» - ha,f — „, par, 

^iSS^Sction-fiom-light layer on this half-translucent membrane or m the bottom. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention by giving phase contrast between the exposure light which 
passes a mask It is the phase shift mask which enabled it to improve the resolution of an imprint 
pattern. It constitutes from a half-translucent membrane which shifts the phase of the transmitted 
light at the same time it makes the light of the reinforcement which does not contribute the 
protection- from-light section to exposure substantially penetrate. It is related with the so-called 
halftone mold phase shift mask which enabled it to hold the contrast of the boundary section good as 
the light which passed near the boundary of this protection- from-light section and translucent part 
denied mutually and suited, and its material slack halftone mold phase shift mask blank. 
[0002] 

[Description of the Prior Art] In semi-conductor LSI manufacture etc., a phase shift mask is used as 
one of the detailed pattern imprint mask slack photo masks. This phase shift mask enables it to 
improve the resolution of an imprint pattern by giving phase contrast between the exposure light 
which passes a mask. The phase shift mask given [ as a thing ] in JP,4-136854,A suitable for the 
pattern imprint isolated [ tooth space / the hole especially single to one, the dot or Rhine of this phase 
shift mask, ] is known. 

[0003] Drawing 23 is the sectional view of a phase shift mask given in JP,4-136854,A. As shown in 
drawing 23 , the phase shift mask 30 given [ this ] in an official report The half-translucent 
membrane 32 to which the phase of the light which passes at the same time it makes the light of the 
reinforcement which does not contribute to exposure substantially penetrate on the transparence 
substrate 31 is shifted is formed. Subsequently By removing alternatively said apart of half- 
translucent membrane 32 to the imprint field I of the center section of this transparence substrate 31 
The mask pattern constituted from a translucent part 33 which makes the light of the reinforcement 
which contributes to exposure substantially penetrate, and a half translucent part 34 which makes the 
light of the reinforcement which does not contribute to exposure substantially penetrate is formed. 
And when making it the phase of the light which was made to shift the phase of the light which 
passes a half translucent part 34, and passed this half translucent part 34 become the relation 
substantially reversed to the phase of the light which passed the above-mentioned translucent part 
33, this phase shift mask 30 As the light around which passes near the boundary of said translucent 
part 33 and half translucent part 34, and it turned by diffraction denies mutually and suits, it enables 
it to hold the contrast of the boundary section good. Drawing 24 shows the amplitude distribution 
and intensity distribution of the light which passed near the boundary section of a translucent part 33 
and a half translucent part 34. This type of phase shift mask is called the so-called halftone mold 
phase shift mask. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, in short, a halftone mold phase shift 
mask makes it serve both as a phase shift function and a protection-from-light function by the half 
translucent part. That is, this half translucent part is operated as a phase shift layer in the boundary 
section of a pattern, and is operated as a protection-from-light layer in the other part. Therefore, 
leakage light with slight also into an ideal part originally intercepting exposure light completely has 
reached. Usually, the whole light exposure is adjusted so that it may not result to substantial 
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exposure, even if there is this leakage light ext , osure formed in the transferred object 

[0005] Like [ when the thickness of the > slack resis^ fo exposure ch sharply with 

changes sharply with locations in the place ] wh« ire ^fwhich can cover the maximum light 
locations of a transferred object, it must be ^^^S exposure in each location of a 
exposure of the light exposure which ™\ n «^^^Sbe performed, 
transferred object. Otherwise, it is because the whole "gJJ*™^ exposure, for example, when 
[0006] However, in the thick part ^ ^^31 part was small, by the thin 
done so, although the effect by ^^^g^^^fflm decrease of the resist after 

which the thickness of the slack resist for ^P^.^™^^ and Rawing showing the 

-Me^ 

electric conduction film 101 with ^J^^^^^SSS^ 
die level difference of about 0.5 ^^^^^^^^^3. After this transferred object 
film 102 for pattern formation is ^S^fSt tST-S ^td it forms a resist pattern, it forms the 

~foi P wSiX^ 

5009] As shown in dr^. , the case where the 2^ 
he halftone mold phase shift mask 30 ^^^^^^^part is thicker than the 
the field B whose thickness of the e ^5?jf^ * ^ of the fofckness of the electric 

^c^ 

SK3 101 is developed as it is show. * — 

eakai light from a half translucent part 34, film ^^^JflSSof etching in the location 
loss in quantity is the last amount which ^tTfirst enough. However, in 

of the field B where the thickness of he resi J fital^ m 2 . thin from the first , thickness 
the location of the field A where the ^^^^^^Serible to folly achieve the function as 
becomes still thinner and there is a case wto » t q J^^JS^! 08UIC becomes difficult, and it may 

a mask at the time of etching. For ^J^^^feS^^ °n the case " Si " CC the 
be generated also when the optimal light exposure is no - od v permeability of a half 

amount of leaks of exposure luminou s energy become & ^ problem espe cially. 
translucent part is high (for example 10 - 15 ^ ^^JSf used as a mask (reticle) of the 
[001 1] Moreover, this halftone mold phase ^ « usuauy r manufac ture. 

contraction projection aligner (stepper) ^^ ^ 2 °^ exposure light and is acquired 

This stepper reduces the P^ ection ^^ wafer ^S^ZrfcnJc***. does image 
with a projection lens, on the semi-conductor water wnicn is < pro j e ction exposure 

formation and performs reduced ^^^^-^^^^^^<o D ^ wafer, 
repeats the pattern of the same reticle in the location ^^ere it mne ^ ^ 

imprints and exposes it in it, and ^Z^lxZlT^T^T^dn^ , it exposes by 

when performing a pattern imprint Rising this stepper 8 _tft____To (reticle) may be 

covering a periphery field so that fo Q ^\f^^^t t ^ was equipped. 

exposed by the covering member (aperture) 36 wifo ^JJJ, that only an imprint field may be 

[0012] however, it is difficult in machine predion to in^aUso P ^ ._ many 

exposed with a sufficient (for ^^^^^^^^ Q ^ he periph ery 

cases, an outcrop will see this aperUire 36to '^^^L^^ even if it is the case where it 

circumference of an imprint field, and ■ *J™ «™J ° d there is no section , since distance is 

b^en^ 
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SnfThus when the range where an aperture 36 is larger than an original imprint field was made 

ho^vT'iHs Ms !S - n may reacht ftfamoun, wmch the part (disturbing exposure seeton) 
however, it is uus j • fj p u nr the case where it laps with the part 

[00,4] Dr«8 is resisl for 

field -- **** broth section **EI1, **EI2, * E13, ana bm u » . 1 ' ^ ; „ . m 
oVtch above-mentioned imprint oT annual aperture ] 
section of the dunension Wh«) of and&e op Ucalp | relationship 
**I In addition, the impnnt fields [ EI / El, bl u I, ana is j <u „ Y ; t j order 

is set up so ft* i. may beeome next _ £* «V 
[ moreover, ] to give explanation intelligible in drawings 

**EI3, and **EI4 It is expanded and shown ^ m4 ft { m 

[0015] clear from drawing28 - as - broth section mi, bu , H12 

the thing comrade who ^I^^SS^£SS^ dSES although 
deltaEI24, deltaEI34, deltaEI13, d? 1 ^ 3 ^^ 1 ^^^ ddtaEI34 and deltaEI13 are 2 times 
both the counts of a lap of lap 'V^^^^^O^^S^^ It becomes 3 
when it carries out Lap P^f^^^^-^SfaiQM When light transmittance of the 
times and becomes 4 times of laps ■ d ^^? 5 ??S«»^to amount as the case where the 
half-translucent membrane 32 is now made into 15 /o exposure^ the ^ 
film of 60% of light transmittance is passed Unto a lap part 4 time ^ ed ^ a ^ 

exposure of the amount as the case where the the film of 30% of light 

part 3 times with the same exposure of the same amount «r foe case where the n ^ 

ttansmittance is passed twice into a lap part will ^SSSS^oSL to exposure 
lap part, the case where exposure which reaches the remforcemen f ™**^ D h ^ which 
substantially is performed arises. Consequently, •^^^£^S!^£^i^, an 

^fflSM Sunder an above-mentioned ^^^^^Sj- 



configuration. 



[S for S0.vi„ g .he ProMem, Tbe haMtone mas^aSeTwSis a 
order to solve an above-mentioned ^l**3S« a transparence substrate It 
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substantially 

which does not contribute to ~^^SLes this half translucent part, and passed this 

which was made to shift the phase <^**^ , ^_ passed said translucent part In the 
half translucent part differ from ^.J^^^M the contrast of the boundary section good 
halftone mold phase shift mask ^f^^^ed near the boundary of said translucent 
using the phase bactericidal action of the ligm wmcnj p ft conslders as the 
pTand half translucent part Are in said mask P^2Slt£ layer on the half translucent 
configuration characterized by JWJ^SSSSS of light [ / near the boundary of said 
part which does not contribute to the phase h bottom As the mo de of this 
„ anslucent part and half translucent part shift mask of a configuration 1 It 

configuration 1 (configuration 2) in *e^one ™^has protection .from-light section which 
considered as the configuration ^ C ^ s ^^^ whic h adjoins the boundary of said mask 

™mS 

K S translucent part of this non-transcribed ^ Qn (conflgurati on 3) 

001 8] Moreover, halftone mold phase ^^^^ shift mask of 2, it was the halftone 



characterized! vy 

membrane or in the bottom, and to 



memoraiic ui m »~ > . 

Ught [ / near the boundary of a translucen part and a W o _ of a mask pattem 
fihn decrease of a resist can be ^ ^^^S ^ mat thickness precision is not required 
is decided by pattern precision of a half translucent pan ^a d and formatl on 

so much of the pattern precision of a ^^Zt^^c fault can be prevented nearly 
are comparatively easy. So, the leak ^^^Kase shift mask original efficiently. And 
completely, employing the ^ optical reinforcement on the non-impnnting 

according to the above-mentioned ^ nfi f^^'^ sl J cent pa rt becomes larger than before, 
substrate of the exposure light which passe d *«™P non -imprinting substrate of the 
pirmore, it is checked that the of a half translucent part, and is 

exposure light which passed through the ^ part, and does not contribute to the 

neL the boundary of a translucent part and a ^ s ^X to before. It is actually checked that a 
phase bactericidal action ^^^^SS^Tco^ of the upper imprint pattern, 
remarkable thing has the ^P^^^Son-from-light section which uses as a half 
[0020] Moreover, by having prepared ^^^iSTthe boundaiy of said mask pattern imprint 
Uslicent part the ^-*^^K^*?Se more than predetermined m the half 
field and non-transcribed region, »?^^ocorfing to the configuration 2 When this halftone 
translucent part of this non-transcribed region accor *ng r field of a Upper's aperture 

££ phase shift mask is used as a steppe^de ^^^1^ mold phase shift mask, 
Even if a gap of some is between ^ J^SStJart the non-transcribed region of a phase shift 
and exposure light disturbs to the half Radiated by carrying out is intercepted by 

mask and is irradiated it is this ****-- cannot be penetrated. It can prevent that the 

halftone mold phase shift mask . puration 3 the halftone mold phase shift mask blank 
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[Example] ™nfio,iration of the halftone mold phase shift mask 

Example 1) Drawing! is drawing showing the ^^g^^aSw line cross section of drawing 
concerning the example 1 of this ^^'^^twch tedLg2 equires for an example 1 , 
2 , the top view of the halftone ^^^^^^^Tof^ halftone mold phase 
drawing^ , or drawing^! is ^Pf^teT«Stel Explained, making these drawings 
shift mask concerning an '^^'^^^^maOxmc which a halftone mold phase 
reference. In addition, since what has the h ^an^nt ™ e ™ hage shift m3LsK md 

mold phase shift mast that explanaBon .s omitted. pem eability layer and a sign 4, a 

[0023] drawi^ and arss^ 

^/ rttL^Xan an/me sign 7 of a ha.f-sun,tt .aye, and a stgn 

b"£m^ 

6 on this half-sun-lit layer 5 ] principal part. nermeability layer 4 which mainly 

rSTSuSpar, . U a which 

exposure substantially penetrate. Moreover wM , the haft- ^'^ b ) ' stentiaU / penetratt By making 
light of the reinforcement which does not Lit which passes this half-sun-lit 

Sy^^^^ 

rs^'o^ 

sun-lit layer 5. . t a „ H a non .transcribed region except it. Furthermore, 

[0027] Moreover, Field I is an imprint field and is a non f f usi this halftone 

passage field I' of a stepper's aperture Even if a gap of some £ n0 n-transcribed 

Reticle slack halftone mold phase shift mask 1 and exposure lign ^ ^ 

region of the halftone mold phase shift made A ^£^$^^1^ layer 7, and 
irradiated by carrying out is ^^^^^^^ based on this gap produces that an 
cannot be penetrated. It can prevent that the ™£?«P° on a transfe rred object by this also 
unnecessary exposure light reaches the n0 %*^ C ^ optica l passage field of the above- 

when it can prevent completely and a gap of ^^^^ 4sk. 
mentioned aperture, and the imprint £ eld ^^^P (dimensio n; 0.25 inches in 6 inches 
[0029] The transparence substrate 2 ".^^g™. 8 ^^. of the main front face. 
6 inches by ] x thickness) which earned ^^^^^^ layer 5 is Cr film of 21nm of 

[0031] Moreover, the protection-from-hgnt layer / is mm ui o 

[0032] Next, the production process of the halftone mold phase shift mask 1 of an above-mentioned 
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2. Next, it is Si02 on low permeability fita ' ajh-oat, ng hqvud for 
astern covering film formation (AKYU glass #3 1 1 spin-on glass by Allied Signal, too Grade 

o?S^d P resist fita 8a is fonned (refer to drawing! ). [ on light-shielding film 7a ] [ apply 
m034] Next, electron beam lithography of a desired pattern is given to resist film 8a in the imprint 

SSS 1 &XSSZ^* 2 ^ " I which carried out [ above-mentioned ] 
Ixnosure Ss resfst pa£em 8 is used as a mask, light-shielding film 7 a is etched with a 

a reactant dry etching method (RIE). 

Etenfng gas - CF4 02 Mixed-gas gas pressure - O.lTorr RF output - to 200W order After 

m0381 The halftone mold phase shift mask 1 is obtained by using the resist pattern 9 as a mask 
El The exposed D^rts of light-shielding film pattern 7b and low transmission film 3a using a 

tie exposed part of these ^^^^o' 
Zi removing the resist pattern 9 which subsequently remains after an appropriate time, (reter 

J^^LmAl is drawing having compared and shown the imprint property of ^the halftone mold 
nhase stSaskTof an example 1, and the imprint property of the convention halftone mold 

mmmm 

^3 S -Dtaension W2 of the par. which -Wevea i5 ™crom«^d apha« shtft 
function It is 2.0 micrometers. Moreover, 0.5 micrometers and W2 of dimension W 1 on a 

Xt^ente hXne 'X^ Mft mask of mis example is used so mat this ta«J2 may 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/10/2005 



Page 7 of 9 




example of a comparison so that clearly from drawing 12 . Furthermore, since the optical 
reinforcement on the non-imprinting substrate of the exposure light which passed through the field 
(W2) which is in the field of a half translucent part, and is near the boundary of a translucent part 
and a half translucent part, and does not contribute to the phase bactericidal action of exposure light 
is small, the way of an example Also in this point, this example is more advantageous in the 
viewpoint of the improvement in contrast. 

[0041] Moreover, in this example, since the boundary section of the imprint field on a phase shift 
mask and a transferred field is also covered in the protection- from-light layer, it can prevent that an 
unnecessary image is formed in a transferred substrate. 

[0042] Moreover, since the low permeability layer 3 in this example is formed by the 21nm very thin 
film, it is easy to generate a pinhole, but since thickness has covered most half-sun-lit layers 5 to the 
upper part by the protection-from-light layer 7 which is 80nm, even if a pinhole occurs in the low 
permeability layer 3, it can prevent building an unnecessary image in the case of a pattern imprint. 
[0043] Moreover, in this example, since the same ingredient (Cr) was used as the low permeability 
layer 3 and a protection-from-light layer 7, 2nd etching of the protection-from-light layer 7 and 
etching of the low permeability layer 3 can be performed to coincidence, and a process can be 
simplified. 

[0044] In addition, in this example, as a low permeability layer 3, chromium compounds, such as 
chrome oxide, nitriding chromium, or chromium carbide, may be contained in the chromium other 
than chromium, and nitrogen and/or oxygen may be included in the ingredient which contains silicon 
in molybdenum, a tantalum, or a tungsten, or these. 

[0045] Moreover, as a protection-from-light layer 7, you may be film, such as an ingredient which 
contains silicon in the molybdenum other than chromium, titanium, aluminum, and a tungsten. 
Moreover, the low permeability layer 3 and the protection-from-light layer 7 do not necessarily need 
to be the same ingredients. 

[0046] Moreover, many 5 - 15% of things are used practical that the light transmittance of the half- 
sun-lit layer 5 should just usually be 1 - 50% of range. 

[0047] (Example 2) The end view, drawin g 14 , or drawing 20 of a cutting plane of the halftone 
mold phase shift mask which drawing 13 requires for the example 2 of this invention is the 
production process explanatory view of the halftone mold phase shift mask concerning an example 
2. Hereafter, an example 2 is explained, making these drawings reference. In addition, since the 
configuration of the outer point that this example constituted the half-sun-lit layer 5 in the above- 
mentioned example 1 from much more film is almost the same, in the following explanation, 
identitas makes it with a sign the part which achieves the function which is common in the example 
1, and a part of that explanation is omitted. 

[0048] In this example, it is the oxidation nitriding MoSi film of 180nm of thickness, and the 
permeability to exposure light with a wavelength of 365nm is 8%, and the half-sun-lit layer 5 shifts 
180 degrees of phases of exposure light. 

[0049] Moreover, the protection-from-light layer 7 is film of 80nm of thickness which consists of Cr, 
and is formed in the field which does not contribute to the phase shift effectiveness. 
[0050] The halftone mold phase shift mask 1 of this configuration is the following, and can be made 
and manufactured. 

[0051] First, the target of molybdenum silicide is used on the transparence substrate 1, and it is 
Ar+02+N2. Half-translucent membrane 5a of the monolayer which controls to coincidence the 
permeability and phase contrast which consist of oxidation nitriding MoSi by the reactive-sputtering 
method using gas is formed. Next, on half-translucent membrane 5a, Cr is formed to 80nm of 
thickness by the sputtering method, and light-shielding film 7a is formed. Next, on this light- 
shielding film 7a, a positive type electron beam resist (ZEP-810S: Nippon Zeon Co., Ltd. make) is 
applied 500nm of thickness, it, and electron-beam-resist film 8a is formed (refer to drawing 14 ). 
[0052] Next, electron beam lithography of a desired pattern is given to electron-beam-resist film 8a 
on the transparence substrate 1 (refer to drawing 15 ). 

[0053] Next, after developing electron-beam-resist film 8a which carried out [ above-mentioned ] 
exposure, and a resist pattern 8 is formed, subsequently to a mask, this resist pattern 8 is carried out, 
light-shielding film 7a is etched with a predetermined etching reagent, and light-shielding film 
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pattern 7b is formed (refer to drawing 16 ). 

[0054] Next, after etching half-translucent membrane 5a, a resist pattern 8 is removed (refer to 
drawing 17 ). In addition, etching of this half-translucent membrane 5a is performed on condition 
that the following using the parallel monotonous mold dry etching system of a reactive-ion-etching 
method. 
[0055] 

Etching gas — CF4 02 Mixed-gas gas pressure — O.lTorr high frequency output — A positive type 
photoresist (AZ-1350: product made from SHIBUREI) is applied 600nm of thickness all over 200 W, 
next a substrate, BEKU processing is performed, and photoresist film 9a is formed (refer to drawing 
18). 

[0056] Next, exposure which performed complete exposure and used light-shielding film pattern 7b 
as the mask from the rear face of the transparence substrate 1 is given (refer to drawing 19 ). Under 
the present circumstances, an exposure is made [ more ] than the exposure in the case of obtaining 
the pattern of the same dimension as light-shielding film pattern 7b so that the line breadth of the 
part which carries out patterning may become thick. Subsequently, photoresist 9a is developed and 
light-shielding film pattern 7b is etched with a predetermined etching reagent by using the resist 
pattern as a mask. If above-mentioned light exposure is made [ many ] also at this time, it is 
important to make etching time longer than the usual patterning similarly. The halftone mold phase 
shift mask 1 of an example 2 can be obtained by exfoliating and making a resist after an appropriate 
time (refer to drawing 13 ). 

[0057] Since according to this example contrast was high, and the small resist pattern of film 
decrease could be obtained like the example 1 and the boundary section of the imprint field on a 
phase shift mask and a non-transcribed region is also covered in the protection- from-light layer, it 
can prevent that an unnecessary image is formed in a transferred substrate. 

[0058] Moreover, both sides are not etched in the etching case by using the half-sun-lit layer 5 as the 
oxidization nitriding MoSi, and using the protection-from-light layer 7 as chromium. 
[0059] In addition, in this example, although chromium was used as the oxidation nitriding MoSi 
and a protection-from-light layer as a half-sun-lit layer, all ingredients that can be used as a half- 
translucent membrane, such as an ingredient with which the oxide of chromium, a nitride, fluoride, 
carbide or such mixture, and silicon oxide were made to mix extinction material, can be used that 
what is necessary is just the film ingredient which has not only this but permeability and phase 
contrast predetermined by one layer as a half-sun-lit layer. However, when using an approach like 
this example, it is necessary to select the ingredient which has resistance by the etching environment 
where a half-sun-lit layer and a protection-from-light layer are mutual. 

[0060] Moreover, although the exposure of tooth-back exposure was made [ many ] in the tooth-back 
exposure process in the above-mentioned example in order to form a light-shielding film in a 
position The front face of the transparence substrate 1 is countered and you may make it exposed 
using reflex action also near the boundary with the translucent part on the half-sun-lit layer 5 by 
arranging the substrate 1 1 for reflection with which the high reflective film 13, such as chromium 
film, was formed on the substrate 12, as shown in drawing 20 . 
[0061] The typical modification of this invention is given to below. 

[0062] The phase shift mask 1 shown in drawing 21 performs direct etching to the transparence 
substrate 2, uses some transparence substrates as the high permeability layer 4, carries out the 
laminating of the low permeability layer 3 on this high permeability layer 4, and forms the 
protection-from-light layer 7 in the part which does not contribute to the phase shift function on the 
low permeability layer 3. 

[0063] The phase shift mask 1 shown in drawing 22 forms the protection-from-light layer 7 in the 
position on the transparence substrate 2, and forms the half-sun-lit layer 5 of a monolayer in the 
position on it. In addition, it is good in this half-sun-lit layer 5 as for a thing of the two-layer 
structure of a high permeability layer and a low permeability layer. 

[0064] In this invention, it is desirable to set up so that W2 1 on a transferred substrate may become 
as small as possible in 0.2 micrometers or more about the location in which a protection-from-light 
layer is prepared. That is, when using 1/5 contraction projection mold stepper, it is W2 on a mask. 
As small the one as possible is desirable in 1 micrometers or more. W2 It is W2 although the leak of 
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the light in a half translucent part can be pressed down by making it as small as possible to the 
2m Tt is because it may have a bad influence on a phase bactericidal action [ / near the 
SS^rf"lSSS£SSp«t and a translucent part ] if set to 1 micrometer or less. However 
Sn« ^dimension (Wl) precision of a pattern is determined by the dimensional accuracy of a half 
S*em pS me dimension (Wl) precision of a protection-from-light layer is not required so 

much. 

[Effect of the Invention] As explained in full detail above, the halftone mold phase shift mask 
EglS is in a mask pattern imprint field at least, and can 
exoosure light in the part by having prepared the protection-from-light layer in the half translucent 
rZ Xch does no contribute to the phase bactericidal action of light [ / near the boundary of a 

of a half translucent oart and that thickness precision is not required so much of the pattern precision 
of amlXXm lJhUayer, and a list, that design and formation are comparative y easy So, the 
?eak of ZtZosZ light which is the fault can be prevented nearly completely, employing the 
advantage of halftone mold phase shift mask original efficiently. 

mask concerning this invention is obtained. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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